Phosphocreatine protects ATP from a fructose load in transgenic mouse liver expressing creatine kinase.
The effects of an intraperitoneal dose of fructose on hepatic metabolism in transgenic mice expressing creatine kinase in liver were investigated using phosphorus-31 nuclear magnetic resonance (31P-NMR). Transgenic mice were fed diets containing varying amounts of creatine (Cr; 0-12%). It has previously been shown that 31P-NMR spectra of transgenic mice have a peak due to phosphocreatine (PCr), the intensity of which was proportional to the amount of Cr in the diet. No PCr peak was detected in control mice or transgenic mice not fed Cr. In the present study NMR spectra were collected before and for a 1-h recovery period after infusion of 0.15 mmol/10 g body wt fructose. In all mice infusion of fructose resulted in a two- to threefold elevation of phosphomonoesters. In control and non-Cr-fed transgenic mice this was accompanied by a 60% reduction of the inorganic phosphate (Pi) and a 50% fall in ATP. In transgenic mice fed Cr, the extent of reduction of Pi was dependent on the level of PCr and was markedly reduced compared with controls. Falls in Pi of 46, 24, and 6% were detected 12.5 min after fructose infusion in low, intermediate, and high PCr-containing livers, respectively. The presence of PCr also protected hepatic ATP levels from a fructose load. Transgenic mice fed on high or intermediate Cr diets showed no significant loss of ATP. However, livers with low levels of PCr lost ATP during a fructose challenge. From the equilibrium established by creatine kinase, free ADP levels were calculated throughout the fructose dose. Fructose caused a 2.5-fold increase in free ADP. This rise in ADP was independent of the total Cr or whether Pi and ATP were reduced by fructose infusion. These results indicate that an increase in ADP is not sufficient to cause depletion of ATP during a fructose challenge.